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^*aj*2«a*gi;<b. mmwmmMnmttzmfSKD 

5 C«tJ3t Lfc £ £ £ -T S»*JS 1 ~ 3 <z> t, 

[Jiglo&tt&MH] 

[0 00 1] 
[0002] 

[«£#©&«] ««A*>ggfc:«. CCD-T 

T^«„ CCDS'? hU3>Xjr-.a>mfiSSJft4U<99.0 

9 %£Lh*S8iifiEC0CCD-f >— y-feVlf-" 7* 

£erar«MM9<z>FPNt*fiF&isat*fcfe« «f 

P N OH® %m h C t WZS 5 . 
[00031 L* k U* , «.M©CCDYy-y*y* 

-■xjtt. ara&arr;/ y-rgg*tuufcffl#s?Bf* u -fe v 

£5. Lfc*»oT. #1f*£S«L-a,>55fc(f 



(2) #gPF6-782 18 

2 

D-f jt->J± Ze>m&±* Sfg^cvv^ 
20 5o 

[0004) **i6©R8B*»*-r*-f>-5'*>-9— 
£LT. XY7 PI/7SD4Mia'f y-iHsVtf- Mi 
^S*lTV^4o ihCIt #i*.ttCMD (Charge Hodul 
ation Device. affi^fSig?) -f >-S>*>» — *>S I 
T (Static Induction Transistor , 39%i!§39 >* 9 v ? 
X*-) •f/-S>ty*-» AMI (Amplified Moslma 
ge sensor) &iftZtl.«'ba* t ft&. ftfcCMD-fy- 
i>4rVi}--K:ffll,>f,*l5CMD3K^l-ou^tt, 
#WBS60-2060 63f^f^ lfl8B^tzHfiSti 
20 I EDM (International Blectron Device Meeting 

) dT-S4^C0^353 —356 M«Z> "A New MOS Inage Sen 
sor Operating in a Non- destructive Readout Mode" 

[0 0 0 51 «63R©lf(iS!S«^?*fflv^XY 

€JBt>-n»rr*. SHWBtuwwfcCMDioi-ii. 10 

1-12, ••• 101-m*-* h y •yi'XtfcfcERIU P 

i/^f >K:««aKfcf5**sflEv D D oo) ^mftj-rso 

fiS««ll02-l . 102-2 . • • 102-n ^-€rn-?njg« 
U Y*l5llriB?lJSnfc*?«JOCMDi|OV-X3ig? 
tt» Jd9-f V108-1 , 103-2 , 103-n iZ-tti^ng 

mtz* muym-i , 103-2 . ••• 103-n 

^tli^JS^ffl f-^V S^X* -104-1 , 104-2, • •• 104-n 
40 > SCf^lftffl h7>yx^-105-l , 105-2 . ■ • 105 
-n £*rLT. t^*«^£U06 9 ■> > KKfgife 

$n^isio7 ^n^tigji-r*. ^y*«#«iio6 

108 KHEMStl. ^UTV^IOS ©Hi*S!sl09 tdttftg 
[0 0 0 6] *fc^S:S»3lSl02-l , 102-2 . •• 102- 
50 *-104-l , 104-2 . •• 104-n, R&ttttJIJ h 
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9 V fX* -105-1 , 105-2 , ■•• 105-n Ym 

<0si. « S2 , ••• Os^R^eosefl^^eiaisti** 
-tosffit^asffiVsuB «o) **a«ins*T,s 

[0 0 0 7] 06tt. 05K^Lfcf»J£©CMDII*Mi 
MIRmOZ-l , 102-2 . •• 102-m CQUrr«fl9 

ViM h9>9X9-l1H-l , 104-2 , ♦•• 104-n <f>f— 

hn&vztmr*9&*n. <d S3 , ••• o»„B5d*>-f > 

103-1 . 103-2 . ••- 103-n *S«?"r5fcto<Dfi^T?, 
^lOgU^/MiflljgKJH h5>97^-104-l . 104-2 
. • • 104-n €*7it«ft^ JKHSffl h^vfXi' 
-105-1 . 105-2 , -•• 105-n BU-^/Ha 

£ * y £? SSEEffiKft* i 5 CMS *ITV**. 
[0008] 

MMfcStBtl. CCD-f y-J?-b>'^-tii-3T«^t,ti 
^D*«€>oSK±««-BS<OWttH€,oS*«. FPN 

ftfttOFPNa, -ft«J*Bfc««^<i:L-Cttl%WT 

[0009] #7Hr? HFPNO*+^*MiL 
*§<4H*T2ocd#5S;j&<*S 0 Wl<0*StttT 
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[ooio] y i^-a>*u -i^^fc 

ggi«£gK:fcSfc«>£* B«A*gM®8£J8*<igai»;: 

10 [O0 11] tfffl^SCBlU'^-y'fe^^- 
[O0 12] *I8W». «E*»iiilBS»«fS^£J^fc 

[00 13] 

30 [0 0 14] £©±5crai8Lfc@f«g«g«K4s^T 
FPN*B3«fr*fc»®7U-A>^«J-*iKiii: 
FPN + tV'b^ff^Ct^-CSSi^:, 

[00 15] 

[%Mfln *c*wscotNTRi!-ra. Bin 

40 iftSa*JH*K:-rSfc«)^®3g(Z>E?!l*4x4iL, 

0 5 ©^ffii-e^ tfcffiiim h 9 > i> * 9 ~ am^m 

l«bTlr^^o ISHfe^T. 1-11 -1-44 «-BS* 

«i^"ra> ffl*.ttc.MDKftK£ft«: #«s^*mL 

5-4K«aKl«iKSn5o TttfcS. CMDSffiRffl-l 

1 ~i-i4 <of- \-$FPVimw.msm5-u~. cmdi 
fiisii-21 ~i-24 a>f- h^^mm.smm5-2Ki. 

i^csi^snao mm.miRi& 5-1-5 -4k:u« 

50 *i^*i^jgS«?m^O Gl ~<]> M *«SiS**®^7i»jBi 
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[0 0 1 61 B§gO«?IJlr«-€:tl-en2*<0!flJ^-< V8 
-la , 8 -lb , ~. 8 -4a . 8-4bi>m\fe>ti. %M<0 
CMDBIRO V - « 1 n&i* 815 

mr-im^j >s-ia i*. cMDBsgi-21 oy-xag 
?B?y^>f >8-ib ti^i^c^sn*. J*|5 

-fV8-la , 8-lb . — , 8 -4a . 8 -4b tt> -fcft-Pft 
ElS^ffl h5>i>;**-2-la , 2-lb , ~, 2-4a . 
2-4b ^LT2*Otf7 , *5'f>4-l, 4-2lZ&mz 
I3i;iaj02#0?j7>f >Cg$g§ftfc2ffl 
0*!)g8?fflb5>i>X*-2-la <fc21b . 2-2a «t2 
-2b . 2 -3a £2 -3b , 2-4a t 2-4b0&y- hSg? 
14. *ft-?ft&ii0J!IS$?^£3-l, 3-2, 3-3. 3 
-4£g*fc«5ft« 0 5US«?M^«3-1, 3-2, 3-3, 3-4 

•kbSlApSftS., 

[00 171 2#0br7*#5-f V4-1, 4-2ti. £Jt)» 
*.tiPHM0C J: 0»JfflISii4«J»)«liL^-)' » <H#9-1~ 
9-4*^LTffl^«lll-lB.cni-2trSS3?*ia. 
U-l£U-2£*)ffl;to;*ftfc:2oG)fcrf**fi#li. ^ft^e 
nfil5!ESfiE^»rv^l2-l, 12-2iZ &-3xn&vi$m£ 

ais.> ffl^»ii-iwoitiA>iS^aae@an3iii:oTi 

ft. -2k ^«H-2fillO{ti*^tt^04tlliB|TV 

*Sft£o 

[0 0 1810211 mt^LfcflSjS0@<tti«3£tt 

®i y-r -a> h'eym^mm-rifintxDm^mmm^ib 

*„ «*>»*.#^®iOKHiin*ft*ia»)»it^<i> 

9-3i9-4* t 54->iftt). *ft.feU*li«t>SI*.X'r ? 
9-14 9-2*«*:/-r-5. SK3S?«5-l~5-4»:iWin<* 

*ft60^*x#frjta3ftT^fci>£#«#4i 

MRffiifcS* J»JSS?€^«3-1, 3-2. 3-3, 3-4 

**9lftI*ftTl>a^f0*.SS?^-f ^*2-la~2-4b 
*>tS. ^i±(Dt, ~t 5 «. -tft-Pft<0*5Pjfe 
2S8ra»fi& * !) l^i o 

[0 0 1 91 C0@2*ffl^Tlillff*miW-rSo 

4§22i«Htfj;**u S«SSU95-lir«^gcftTV>5^1 

Htf*3ftT^a«»)8liU&5|<I>, i± "H" U^A/t?*S 
0f> y'3 t 9-3£9-4tf«:*:'L-CV*.5 t . £ 

0tK31^J3tR^<t> S i0?J3&'<* X24*«3njgS?*I*§ 
«3-lK:tt}^Sft*t. yiJS^ffl J- v>i>^^-2-la 
&Z*2-lb ***vra 0 LfciF-aT. CMDB3I1-11 
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4- 1, x-r ^g^^LTfl^en-icfflijaFfta. 

4SU tS£2fta&TtS8iR£ftT^>S^fc». ffl^ll 

-2ira^t>ffi*5ftjav>o ffl#»n-i0ffl^ttS«K«fE 
gg«rvr/l2-lKJ:r>T«ffiirseSI;*ftfcgL ®@IhIK 
13KioTl*5pa!F^IAt„ . tS*JSt 2 -t, 0BS 

[0 0 2 01 Wr^*C» FfiaS?>'«A'^24* t ?!l3i«^S3 
iff -2K0Jj&tJ<*ftS<fc. m«CLTCMDB^112 0ffi^ 
j&W8Ul-lKHWj55ftSo ttTRWK, CMDB^l 

-13, 1-14 (om^mmm^mu-i^mti^^ mm 

Sffi£»yv:/12-lT«mffi}z£«Sftfcfc. ®g|B|8»13 
t'A^SftSo £0*¥?i!**«*IT-rat. SiSSR# 
^Ocifc M^23J&*ffi# Sft. SHStRS 5 - ill 

8Mfti*ftT^*fglft0CMDB^iJ. tftfcSCMD 
BSS1-11 . 1-12 . 113 , 1-14 ©ffi-fftt*?** 'J -fe 
?>SftS. £0«k •€-0fte0Sil[SJ?l85-2, 5-3. 

5- 4Ett*- «*-7n-' B^21*«0ljtaSft. fglfi&W 
20 0 CMDB^T*«^S*ia*iJ«^© *--»<- 7 n-*«ff 

[00 2 11 *fc, RSSIta J:«>m20*5F^a* t tet 

^l«i^2fi0CMDB3R**SI«Sft5c 

^9-lt9-2*«*VLv 9-S&9-4ftt*7LT^«. £ 
0^SiT-?!)S»i5ffl^«>si0?>JSfi?-'<^ X24*«?IJSS?M^ 
»3-lKm*3ftai. 1-9 vi>X*-2-la 

50 SC/2-lb ***>-f-a. Lfc**oT. CMDBl^l-11 
©Uty h bfc«0#^ti. 5IJ3S?ffl h 5 V5>X * - 2 
-la . fcf5**9-f X-f 5»^9-2*^hLr^a#« 

U-2U:{B*Sftao *fc. CMDB^l-21 0^«J»J 
S#?ffi h7>-^X^-2-lb . fcTytf^-f V4-2. X-T 
^^9-l*^LTfl#«ll-lirW**ftS«. WTia^K: 
LT. €#SlM^«CMDBigl-21 , 1-22 . 1-2 
3 , 1-24 €09*9 H»of^ m^!8ii-2ir«C 
MDBsRl-U . 1-12 . 1-13 , 1-14 0ff*ftf t JIS?fc 
{HASftSo ffl#«tll-1^0ffl^H^10*¥^ail^ 

4ff «SK«BE^SI7 , v^ , l2-H::«fco-r^£EK:a!»Sft 
fcSi. jg@E!Hll3K«toT:i*5p«iraAtH jgSSftT 

?iiA*sfta. 

[0 0 2 21 £01$. HKl7>^140+3S^tl«gSli! 
Kl3KioTjSSSftfc. »10zK 5 Pjfe*K:-feft«CM 
DH^l-11 0ffl*§*<A:*jSft'CI, , '.5o Lfc*<-aT. ii 
fr V^14«® 1 ®* s Fj£aEK:fel*3CMDBjg 1 -11 
5» <om^t. S20*^5iC*{t*CMDB*l-ll 0 
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ld> CMDH^l-12 O^KD*5iz*aECfeltSffl#i 
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V* - a x ( t f - A t H 
[0025] ZZ1*a{3.mm*:&~r *U-9. t,li 

At„ fcu*¥»§ia-rft*>5t a -t 
»stifc. 7Fi/7 (m, n) <Dmm<z>m*jG>*y*v 

a„ a (tp -At„ +nxAt s ) « 

Vout = V, -V- = a x 

[0027] ^SfiWIOflfeO^i LTIt mt<»tt 
X'\tt (1) £jSLfc±5Ki, #lgl$MKnxAt s £ 

[0028] &*s*SyS«J-^«. Sl^<b LtCMD4^ 

^Lfc**, ^eateCMDtzisafc mos 
>r y-y-fevu— *\ siT^AMif> ffitoiiegas 

[0 02 9] ?*ti^20SIBEW"o<,>-Cgi88'rao H3 

«, *2©sys«|*ittBj-r-5fc»i)roiiif8««;0-e*»), 

31-44 35*2»tEK]CE5)JSIi, &fr©7* h h^v^X 
FSg^«SigSS?iB32-l~32-4*^LT^a 

nsMSK^ ^Doi-Oo^A^iS^stiiKssi d irons 

ti&o tfcs 7* h 1- -5 VJ?** -8*31-11 -31-44 (O 
feafOV-XWFtt. -£-*X-Pftftit£»4H§®34- 1-34-4 
iciettU SKS*?X-f ^^35-1—35-4*^- bT err* 
v-f >36£|&8sS*lSo M(gSe?X-f ? ^35 1-35-4© 
UW&frVS.. *tl-e*l*¥l!#?&37- l~37-4£# LT* 

SSStlfcSL =3HZ&**u — ;&ttjIHIsIB540*j§t>g 
S3fnfc<o*C^f6TV^41<D+Sjg?K:^«E**iSo * 
fcflb^ttiasiciiiibrv^ieo-^K^Sti^. m 
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* H5H«Di«. fiiorKU-x-* (m. n) 

-nxAts) +V 0 <-.n5 (1) 

Sg?fcA;fti*fta*I^0*S£V- 5$ (1) iftii 
«-»<9/-j'*ffl^T> ifcst (2) T?S$*l5„ 
V- =ax (nxAts) +Voc..n> (2) 
[0 0 2 6] #C Har>^14©m*VouT 

oy^^iitai, 8:5$ (3) -vmzti&e 

(t F -At„ ) (3) 

mr > ^4i«s#®«ffi^« tB*3g^42K awrr 
[0 0 3 0] »:c®4*fflv^T*«lifi0JoSif^*iiffl'r 

o^jeac^trfcnso sT^es«?iiS32-iir^».aiu 

^-fV36ti«7* I- h ^vyx^-3111 , 31-12 . 31 

-i3 . 31-14 (Dm^mmmMSL^mavizm^m.m.ifi^ 

y-31-11 , 31-12 . 31-13 . 31-14 *"Jt> HSti 

So 

[003 1] ffC5SBStR«|32-lK:agg*aiL 
7* h b 7>S?X^-3111 , 31-12 f 31-13 , 

40 31-14 ©ja^fcf^^-^>r>3Btrai*sn5o m^mmz 
nmnfcgm t > ^39 \z & ^ tsee ^ ae» s © % — 

[0032] JkUris C©BffK:J:!3FPN©*7-b9h 
50 ^*^^>Hr^*t?SSafe^o^T, il®^ifi«li 
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^<z>*£sv. mm<om. morpi/xt (m. 

V* = a x (t P -At u/z 

[0033] mi<Dmmmcot% tmmiz. aim&z 

7FU^ (m. n) Oi$<OlHil0*7'fe> H£M* 
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Vout = V- -V- = a x 
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oy-f^Slttii, #5$ (6) 

— At K/2 ) (6) 
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[06] 05Ki^Lfc^«a|oi6t^€iil|'r**:»©^ 

1- 11—1-44 7sf h h5yi?X?- (CMDBfg) 

2 - la ~ 2 -4b jaJSJRfflF7>yx?- 

3- 1-3-4 9»Jg9?<S*§iia 

4- 1, 4-2 er7 , *^-r> 

5- 1-5-4 MSStRH 

6 *¥^*EIS8 

7 SKzgSISlB} 

8 - la- 8 -4b 

9- 1-9-4 ffl&KilX'f 
10 «Jt)»iL«^tS 
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iz-1, 12-2 wdmxEM&yy-? 
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